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1. IIEJII,I OCBOEHUfl I.I"IflII.ITIJIITHbT

Ilenrro ocBoeHlrr Arrcqrafinr.rHrr <BnorexrtnqecKne c]rcreMbr MeA]rrlr,rHcKoro HrBHarIeHus))
tBJlflsrcr noJryqeHue cryAeuTaMr4 gsanr,rft e o6racrIE rrocrpoeHur 14 [poeKTr,rpoBanrrfl
6uorrreAraq[HcKnx ycrpoftcrn, npn6opon, c]IcreM vI KoMrrJreKcoB, op]reuTr{poBauHbrx Ha

aKTI,rBHyro Ar{arHocrr.rKy vr y[paBJreHue cocrosHlaeM cLrcreMbr opraHr.r3Ma no upoQramo
noAroroBKr.r xa$e4prr.
3aAa.ru AucunuJrrrHbr :

OcnosHHM[ 3aAaqaMr,r r4g1v.rrenrrfl, Ar4crIrrrrJIIiHbI tBJltrorct :

- o3HaKoMJreHlre cryAeHToB c ocHoBnMr{ Teopufi 6uorexn[qecKr.rx cr{creM;
- o3HaKoMJreHr4e cryAeHToB c ocHoBHhwr.r HayqHo-Texu[rrecKr.rMr,r npo6relrauu vI

uepcneKTr4BarMr,r pa3Blrrras 6raoueAuquncrofi I,IHXeHepLIH ;

- o3HaKoMJreHr,re c BorrpocttMra s(p$ercrunuocrra BTC;
- iloryqeHr.re 3Hanr{fi oryAeuraiurro MoAeJrr,IpoBaHr.rn {iyurqrzournrbfrbrx rrpoqeccoB s BTC;
- o3HaKoMJreHr{e cryAeHToB c npr.rHrlr{[alru pa6orbr, KoHcrpyr<queft, apxrrrercypofi u

TexHr4qecKoft excnryaraquH 6uorexHrdqecKI,IX'LI MeALIqITH0KI{X crlcreM; , , ;, i , ::, ,

- QopuupoBanr4e y cryAeHToB HaBbrKoB r.r'npeAcraBJreHr.rr o npooKTr{poBaHr,re ycrpoftcrB,
upu6opon, clrcreM rr KoMrrJreKcop 6uoueAl4ulEucKoro Ha3uatleu.ut.,

2. MECTO AtICq[ilJII,IHbI B CTPyKTyPE Orrorr BO
:.

Ancqunnuua Fl.8.18 <BzorexnnqecKr.re cr4creMbr MeAr.rqr.rHcKoro uhguaqeHl,I.f,)) BxoArIT B

6asonyro qacrb yre6noro rrJraHa noAroroBKu 6araranpoB HarrpaBJreHllff <ELIorexnuqecKue
CI,ICTEMbI LI TEXHOJIOTIU).

Kypc 6a-rr.rpyercr Ha 3Harrnnx, nonf{euHbrx cry,{eHTaMI{ npn I,I3freHLIu flpeAlrrecrByloqux
Ar4crltrrrJrr,rH: <<Ysrbr r{ gJIeMeHTrr 6uorexn}t.tecKllx cHcreMD, <<MoAelupoBaHlile 6rEonpoueccoB LI

6uotexHnqecKlrx cHcreMD, <MeAuqr,rucr<ue upn6oprt, a[naparbl, cucreMbl, KoMrIJIeKchID,

<Ocuosbr ylpaBneHI,IJI TexHI,IqecKIaMI{ vr 6uorexuuqecKl{Ml4 cpIcreMaMI,I)), <Texura.IecKue
Mero.qbr Ar.rarHocrlrqecKfix r4cctreAoBaHuitu ilerrc6ubrx Bo3,4eftcryuft>>, <Brlo$usu.recKtle ocHoBbI

)KlrBbrx crrcTeM) pr Ap.
3uaHnx, rroJryrreuubre npu r{3frenur,r AI,IoqI4TIJII,IHrI ueo6xoAuubl npu BbrnoJIHeHI{H

nrrnycrnoft rnanuQr.rraquonnoft pa6orrr H B nocJle.qyroq[x AtlcllunJllrutx, op[eHTI{poBaHHbD(

Ha flpoeKTlrpoBaur,re u alaaJwrc 6uoue.ququHcKl,Ix ctlcreM.

3. KOMTIETEHUI,IU OEYTIAIO.IUEIOCfl , OOPMI,IPYEMbIE B PE3YJIbTATE
o c B o EHIIfl AVIUII4TIJII,IHbI

B pe3yJrbrare ocBoeHr{r Ar.rcrluflJrr.rnrr o6yraroqr4ecfl AoJDKHbI o6raAatr cJIeAyroqLIMI{

o6qerylnrypnbrMr4, o6uenpo(heccrroHaJrbHbrMll lr upo(feccuoHilJlbHblMrl KoMnereHII]IsMH:

IIK-7 - cnoco6nocrbro BJraAerb [paBr.rnaMl{ vt MeroAaMI4 Molrraxa, uacrpoftru Lr

pefyill,rpoBKl,r y3JIoB 6raotexHu.recKllx crrcreM, B ToM trl4cre cBt3auHbx c BKrroqeHI,IeM

rreJroBsKa-oleparopa B KoHTyp yflpaBneur.r.s 6uoue,uurluncrbft I,I eKoJlolTl.reorofi eRerrponuoft
TEXH}IKI,I;

IIK-9 - roroBHocrbro K npaxrllqecKoMy
peMoHTa tr o6cnyxunann.r ueAuIlnucrofi
MeALrrILtHcKoft rexnmu t

nK-19 - cnoco6nocrbro ocyrqecrBnrrm c6op u auufi4s HcxoAHbrx ,qaHHbIx Art pacqera u
upoeKTr.rpoBaltrfl4etalefi, KoMnoHeHToB r,r y3JIoB 6norexuu.recKt.x cucreu,6uoueAuqraueroft u
gKororuqecrofi rexnr.rru ;

IIK-21 - cnoco6uocrbro pa.rpa6aruaaru npoeKrHyro u rexnuqecKylo AoKyMeHraIIruo,
o(poprranarr 3aKoHrreHHbre npoeKrHo-KoucrpyKTopcKlle pa6orsr B npeAMerHofi c$epe

6uorexnraqecKl,Ix cr{creM u rexHoloruf, .

IIp[MeHeHLIrc OCHOBHbIX IIpaBI4JI BbIIOJIHeHLI'

Tgxur.rKr{, ocHoB TexHoJIoru}I o6cnyxuaaHIEx



B pesyntrare ocBoeHr4r Ar4crlr4nJrr.rHsr o6yrarougzftcs AorNeH AeMoHcrplrpoBarb cJIeAyIoIqI4e

p$yJrbrrrrbr o6pasonanzx:
3narr:

o MeroAbI lr3MepeHuft pasluuutx 6no(prasrlqecKllx BenI4rIrIH;

o Ponr r{3MepeHlrs e NaeA[xo-6t4ororuqecroft upaxruxe;
o Klaccu(fraraquro MeAlrurrHcKr{x gJreKTpoHHbrx uptt6opon, annaparoB Ir clrcreM.
. npaBlrJra 14 MeroAbr MoHTarKa, uacrpofiKr4 Lr peryJIHpoBKI{ y3noB 6Iaorexnu'recKl,Ix

cncTeM, B ToM qr,IcJIe cBr3aHHbrx c BKIIOrreHpreM rreroBeKa-oneparopa B KoHTyp

ynpaBJreHlrs 6uoueAr.rquucxoft rr oKoJrorr{qecxoft sJreKrpoHHoft rexnuxu (lIK-7).
Vlreru:

o flpzueHsrb MeroAbIAI,IarHocrI4rIecKax uccle.4onaunfi;
o Irlcuols3oBarb rexHuqecKr4e cpeAcrBa Anq u3MepeHllfl pa3wlqHbrx 6ttoQusn.recrux

BENI{IIIIH;
. ocyqecrBJrrrb c6op u a:g.uru3 t4cxoAHbD( AaHHbIx Ant pacqera I4 npoeKTHpoBaHLIt

geraneft, KoMrroHeHToB u y3JroB 6uorexuuqecKlrx crlcreM, 6tzoueAuqrancroft u
oKoJrofr4rrecxofi rexuunu (IIK- I 9);

o paspa6arbrBarb rrpoeKTrryrc r4 TexHlrqecKylo AoKlMeHTauI4Io, oQoprr,rnxrs 3aKoHqeHHbIe

rrpoeKTuo-KoHcrpyKTopcKr{e pa6orrr B npeAMerHofi clpepe 6HorexHu.recKLIX cLIcreM I,I

rexHorrorrrft (|IK-21).
BnaAeru:

o Hastrxauu pa6orbr c coBpeMeHHbrMr{ annaparHblMvr kr nporpaMMHbMI{ cpeAcrBaMLI

LrccJIeAoBar{I,If I,I [poeKTI,IpOBaHI4g 6lrOrexHu'IecKlrx cIrcTeM ;

O TOTOBHOCTbIO K TIPAKTI{qCCKOMY IIPI,IMCHEHI'Irc OCHOBHbD( NPABI{JI BbITIOJIHEHI4g PEMOHTA

Lr o6clyNunauux lreAurluncxoft TexHI{KrI, ocHoB TexHoJIorI{I4 o6clyxranauur
MeAprrlrrucKoft rexnplrn (lIK-g).



4. CTPYKTYPA II C OAEPXAHI,IE AI,ICUI4TIJI'IHbI

O6ua.g r44

t-

Co4epxaulre ArrcqurrJrlrHbl

Tevrrr Jrenurlounrrx ransruft

1. Mecro v 3Haqeune Ar,rcrlr4nJrr.rHbr B no.4roroBKe 6aralaapa rro HarIpaBJIeHI{ro

<BprorexnuqecKue cr{creMbr Lr rexHoJIofI{LI)). Kparrue cBeAeHI,It o6 ocHoBHbIx ETC,

rrcrroJr6yeMb1l1 IIrfl HJrnrocrparlurr ocHoBHbrx uoloNenuft AI,IcqurIJILIHbI. Ocnonnue
[crop[qecK]re gTarrbr r4 rrepcneKTrrBbr r4x pa3Burrvfl. Knaccu$Hr<aq;afl, o6uue csoficrna I4

rrpr{Hrlr{[br cr.rHTe3a BTC. OcnosHtre [oHsrl4q u xapaKTepncr]IKlz crlcreMHoro aHarrfi3a.

llonsrue BTC u ux ocHoBHlte ceoficrsa. Knaccu$IrKaulrt BTC, npurraepbl cxeM.
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2. MeroArr onucauus ETC . Knaccu$urarlr4s ocHoBHbrx MeroAoB aHaJIlI3a cJIoxHbIX cllcreM.
OyurquonaJrbuoe ofrr.rcaHr,re, ero qenr u sapla'ru, MeroAbI peaJI[3aII[u. I4u(fopMarlldoHHoe
ol]rcaHr{e BTC, qenu, 3aAarrr{, MeroAbr. I4u$opnraqllfi rI eHTporrlr{ cl{creMrr, (popuyla Lllennosa
AJUr KonuqecrBa uu{opnraquu n coo6qenuvr. Oco6esnocru nu$opnaarl}roHHoro Mera6onugMa s
orKpbrrbrx crrgreMax. flpornocrnqecKoe orlrcanl,Ie BTC, qerut, 3aqaqvt, MeroAhI. flpuHqunu
or6opa peaJrbHbx Asuxeuufi, gBoJrrorlr4ouHhre ypoBHI4 cLIcreM, 6u$ypxaqnl4 B pa3BllBaroullxcfl
cr{creMax. Oco6esuocrr,r y[paBJreHlrf B prrBuBaroIrluxcs crrcrenax. llpulreprt. Mo.ueJII,IpoBaH[e

QynrquonaJrbHbx npoqeccoB n ETC. Kraccu(furauua MareMarutlecKl4x uoAeleft
Ar,rHaMr{qecKr.rx crrcTeM, MoAeJrr.r c cocpeAoTorIeHHbIMII u pac[peAeJIeHHbIMI4 napaMeTpaMH;

cLIcreMHbIe ac[eKTbI MoAeJII,rpoBaH[fl cJloxHbrx clzcreM. llougrue MLIHLIMaJIbUoft uo,qe.uvr

clrcreMbr, rpe6onauux K sefi. Oco6ennocru nocrpoeHllt MLIHLIMaJIbHrTx trloAeneft

6zonoru.recKlrx 3BeHben BTC, 6arauconue ypaBHeHI4s, o6ullte 3aKoHbI [oBeAeHLIq 6uocucreu.

,{nnauavecKr{e MoAenI,r 6es yflpaBJreHr{fl; MoAenu c Kpr.rrepI{aJIbHbIM ynpaBJIeHLIeu. Mo4elIl,
[peAHa3HarreuHbre Nrs. anaJrvsa rouQluxrurx curyaqufi. MeroArt $opnanponauza
AuHaMuqecKrrx MoAeneft nepnoro r.r BToporo [opsAKa. @asosHfi Iroprper, yctoft.runocru,
gJreMeHTbr reopulr 6ralpyprarlI,tft e cucreN,rax BToporo roptAKa, TpI,IrrepHbIe cl4creMbl. MeroAn
pe4yrqnfi uoAeneft BTC. BpeueHHar Lrepapxvs. B xI,IBIIX cllcreMax, TeopeMa Traxonona.

3. Kpurepuu e(f(fertueHocrH ETC.
HeoupegeleHuocrb rleleft cr,ruTe3a FTC, rnnu HeorlpeAeJlennoctefi. Srcnepruue MeroAhI

(fopuraponauur Kpr{Tepr{eB a$(perrr,rnnocrn ETC; MeroAbI HerlocpeAcrneunofi oIIeHKI4;

aJrropr.rrM MeroAa rrocJreAoBareJrbHbrx npe4noutenufi; MeroA paHXIlpoBKI,I, roo(f(puqUeur
KoHKopAarlura. AnropnrM AepeBa rlenefi (poprrauponauut Kpllrepraen e$(pexrusHocru ETC.

Oco6euuocrn peanlr3arlur sKcrreprubrx rpoueAyp ilpu clrHre3e qeneeoft {yuxqura ETC

orrrlrMaJrbHoft Tepannu, aKTr{BHoft uaccunnoft AnaruocrlrtKll, crp}T(Typa qacrHblx noragarelefi
eQ(fexrrannocrrlr, npr,rMepbr. Onrul,rusalluq Synxqnoua;rbHbx IrapaMerpoB ETC.

AuanuruqecKr,re MeroAbr orrrr4MaJrbHoro yupaBneHlls B BTC, npuHIII,IrI MaKclIMyMa flonrp.rruua
lr efo [plrMeuenrre. tft,rclennbre MeroAbr onrl,IMll3auuvr, rpap;vreHTHble MeroAbI. Oco6ennocru
orrllMlrcallnu (pynrquoHtulbHbx rapaMerpon s ETC' llpurraeprr.

4. Mero.qrr crrure3a yrpaBJulloruux crpyxryp ETC.
flonsrue o6 aAa[T]rpoBaHHoM yrrpaBJreulln ETC. Cauouacrpal,IBalouluecs u

caMoopraHrr3yrouuecr crrcreMbr. flou.f,rr.re o MeroAax cLIHTe3a ynpaBnlfiouplx crpyKTyp raKI'Ix

cr{creM. AganrraponanHbre c}rcreMbr c MoAeJIbIo o6rerra B KoHType ynpaBJIeHIdr. flpurrreprt.

MoAeltuo-o6ocuosanHoe a4anrr.rBHoe ylpaBJIeHI{e BTC B ycnoBfisx He[oJIHofi rauSopuauuu

o6 oprauusrvre. ConpeMeHHbre r,r [epcrreKTlrBHble MeroAbI paspa6otxlE BTC. MoAenupoBaH]Ie,

ugeuru$rExar\ut n onrr{Mr43arlrr, KaK eAunrni rpoqecc npoeKTllpoBauvrs.. Aunaparnoe u
nporpaMMuoe o6ecne.reH[e flpoqecca cr4nre3a ETC; sJIeMeHrbI CAIIP. Mouuropuo-
KoMlbrorepubre BTC lff Ar.rarHocrr{Kr{ r{ ynpaBJIeH}It cocrosHlleM cllcreMbl opraHn3Ma.

Mero.urr onrcanus BTC.

t.

Teurr ;ra6oparopnrrx pa6or:

Kparr<ue cBeAeHHs o6 ocHosurrx ETC, ucnonb3yeir"o on" HJIJrIocrpaIIuI4 ocHoBHbrx

noloxenuft AHcrI[rrJILrHbr. Ourosnrre I4croplzrlecKl,Ie sralrbl u [epcneKTLIBbI I'Ix

pa3Burkrfl. Ilpnuquurr pa3AeJreHr.rs 5TC rlo rlIrIaM. Zcnomsosaulle KJlaccuQrxaquu

BTC [rrfi. onpeAeJreHr.rr craHAaproB TexHuuecKoro ocHaIrIeHLIfl re're6Ho-

npo(punaml4qecKoro frpexAeHl{{.
Ouronnrre crpyKTyprrbre cxeMbr BTC, ux xapaxrepl4crlrKa, o6lacru rrpl'IMeHenllfl.

Alropuwbr onrlrMr43arlulr a[naparHo-flporpairlunoft peaJILI3aII[u 6no.Inrrx Synrqnft n

ETC.
Alropurirlrr o6pa6omu 6uoue.{rErlnHcKllx c}IrHaJIoB. llpu6opu fi cI'IcreMbI 8il5
perr{crparluu u alarrusa ueAprro-6IEororruecKl,Ix IloKa3arenefi n SurHoloruqecKllx

2.

3.



[poqeccoB, xapaKTepr{3yrorqHx pa3nr4wrhle npof,BneHr,rs xr.r3HelerTeJrbHocrr{.
4. MeroAu rrogTarrHofo MoAenr.rpoBaHr4s rrpu cr.rHTe3e 6uorexuuqecKrlx cr{creM

MeAr4rllrucKoro Ha3Haqenns, SrcueprHuft nrr6op Bapr.raHToB TexHuqecKux perueuuft.
5. llpnnquulr flocrpoeur.Ir Mourrropubrx ETC. ZucrpyueururJrbHbre MoHr{TopHbIe

cprcreMbr. BrrqucrurenbHbre Mour{TopHbre cr{creMbr. MurponpoqeccopHbre
MOHI{TOpHbre CIICTeMbT.

6. BTC a na6oparopusx. MHoroQynriquouaJlbHbre 6uoxranar.recKlre KoMrrJreKcbr. 3a4a'au
MeAr4rlr4Hcroft na6oparopnofi cryN6rr. Tenrenqnn pa3Bnlnfl 6uorexnlr-{ecKrrx crrcreM

4rx na6opatopnoro aHaJrr.Ba. Ocuosrr ilpoeKTllpo Banr4a ra6 oparopuux BTC.
7. Mo4enzpoBaHr{e, r.r4enru$raraqu.r v onrr.rMr.r3aur4.rr, KaK eArzHufi rrpoqecc

rrpoeKTr.rpoBanus. Auuaparuoe ra flporpaMunoe o6ecueqeHrae [poqecca crauresa BTC;
gJreMeuTbr CAIIP. Mouuropno-KoMrrbrorepHbre BTC ans AlrarHocrlrKr4 rr yrrpaBnrennfl
COCTO.f, HI,IeM CLICT9MbI OpraHI,I3Ma.

8. CauonacrpauBarouluecr n caMooplaHr.r3ylolqrzecs cucreMbr. llou.srue o Mero.4ax
cHHTe3a ylpaBffrorq[x crpyKTyp raKux crIcreM. A4auruponaHHbre cucreMbl c MoAeJIbro

o6rexra B KoHType yflpaBneHr4.fl. rleneft cr{HTe3a BTC, runrr Heoflpe.qeneHnocreft.
Sxcneprurre MeroAbr (f oprrruponaur4s Kpl.Irepuen e$ Qexrusuocrr ETC.

Jla6oparopHue pa6oru rBJrrlorcf, (poprraoft LrurvrBkrlyalrbuo-fpyrnoBoro v [paKrI4Ko-
opr.reuTr.rpoBaHHoro o6yrenux Ha ocHoBe peaJrbHbx LIJILI MoAenbHbrx curyal4uit npI{MeH[TerbHo
K BI{Ay u npoQvnro npo(peccuona-uruoft Aesrerbnocrll.

L{enrro na6oparopnrx pa6or rBJrrercr:
- [oATBepxAeHI,Ie r,r3rreHHoro B paMKaX Bbr[OJIHeHLTg AOMa[IHelO 3a,(aHI,Ifl, CBS3aHHOTO C

rroAroroBKofi x o.repeAHoMy [paKTr.rqecKoMy 3aHrrLIIo, TeoperlrqecKoro Marepl4aJla;

- upuo6pereHr,re flpaKTr{qecKr.rx HaBhrKoB r,r r,rHcrpyMeHTaJrbubrx KoMneresrlufi s o6racrpl
paspa6orxra n co3Aanug 6aorexnuqecKr,rx crrcreM MeALIqLIHcKoro Ha3HatIeHvIfl.

5. OEPA3OBATEJIbHbIE TEXHOJIOIUII

Pear[saq[s KoMnereHTHocrnofo rroAxoAa Nrs, rroAroroBKLI 6araranpon n paMKax

rrpen oAaB aHvfl , AtrcrTvn Jrr.rHbr pe ilrr.r3yerct :

1) flpn nporeAeur{}r uerquft c ucnoJrb3oBaHr,reM MyJrbrr,rMeAuftHoro upoeKTopa AJIx [oKa3a
npesenraqufi;

2) llpr ucnoJrb3oBaHr4rl MynbrlrMeArafiuoro [poeKTopa .{n{ rroKa3a npe3eHTarlzfi .4orraAos
cryAeHToB;
3) Ilpone4euueu peftrnur-Kourponefi n elrAe recrupoBarll{s;
4) Oprannsaquefi ronrypcHbrx saplanufi;
5) flpone4enueM r.rHTepaKTr4BHbx $oprur JreKu[oHHbrx sansruft g [ocrotnnblM KoHTpoJIeM

KarrecrBa ycBoeuus cryAeHTaMr.r npofigenuoro MarepllaJla rrpu noMoIrII4 Bo[pocoB K
ayALITOpI,Ir4 IrO TeMaTI{Ke JIeKIII,M;

6) flpaxtzuecKue 3anflTrrr fipoBoArrcr noA pyKoBoAcrBoM nperro[aBarelrs n raHreparrurnoft
(foprrle, c AeMoucrpageit cuafi4on, a raKxe B KoMnbrorepHoM KJIacce c [pLIMeHeHI{eM

coBpeMeHHbrx [porpaMMHbIX cpeA pa3pa6orru ]I npoeIqTLIpoBaHI{"1.

7) Brruonnenfie vHWrBuAyaJrbHbD( sa4anwfi, Ha AoMaIIrHI4x KoMrlbrorepax vrvtB
KOMnbroTepHoM KJracce.

8) llocerqenze YHMII BlfY c $arruuecKr{M flacrl{eM B npoqecce I4cnoJIb3oBaHLIs

MeAr,rqlrHcKlrx crrcreM B [paKTllqecroft pa6ore.
TaKIN{ o6pa-sou, Ha }rHTepaKTr,rBnbre $opnrrr [poBeAeHl4fl neKIII,IoHHoro Kypca (ncero 8 uacon)

[plrxoArrrc s. 33% or ayAl4ropHbrx sansrnfi .



6. OUEHOTIHbIE CPEACTB A [Jrfl TEKyIIIETO KOHTPOJIfl yCIIEBAEMOCTII,
IIPoME}KyToIIHofr n.rrn cTAquIT tto IIToIAM o CB o EllITfl,

Ancrlr4rrJrrrHbr lr yqEBHo-METoAUqECKoE oEECrrEqEHrrE
cAMocro.grErbHofr p,lnorbl cryAEHToB

Bonpocrr K 3K3aMeHy no ArrcqnrrJrrrHe:
1. Mecro v 3Haqeur{e Ar4crlr{rrnfiHbr B noAroroBKe 6araranpa rro HarrpaBJIeHLIrc

<<EuorexnprqecKlae cucreMbl I4 TexHoJrofr,Iu ).
2. Ocuonurre ficropr.rqecKr,re gTarrhr r{ nepcneKTLIBbI I4x pUBBI,ITI{x.

3. OcuoeHrre [oHrrr4s r{ xapaKTepvrcrw<v cr{creMHofo aHaJrlr3a.

4. lloHgrpre BTC n r{x ocHoBHrre cnoftctna.
5. KraccnQzKarlnr FTC, npurrrepbr cxeM.
6. KnaccuQuKarlr{r ocHoBHbIx MeroAoB amalru3a cJloxubrx cI,IcreM.

7. (DyurquonaJrbHoe o[r{caJrr,re, ero uenu usa4arrv, MeroAbI peaJru3ulurkr.

8. Irlu{opuaqrroHHoe o[ucaHr,re ETC, qema, sa4artpr, MeroAbI.

9. ZH$opl'raqus rr suTporrr{.r crrcreMrr, $opnryna f[euuona.4rt Korl{tlecrBa uuQopvrauzu n

coo6rqenulr.
I 0. Oco6eHHocrlr un(f oplraqlronHoro Mera6ornsMa B orxphlTbx cl{creMax.
1 1. flporuocrr{qecKoe ou}rcaHl{e ETC, qema , saraquL MeroAbI.

12. llpranqunrr or6opa peaJrbubrx Asr,rNeHnft, 3BoJIIoqrIoHHbIe ypoBHrI crlcreM, 6utfyprcauur.r n

pa3BlrBaroqrrxcfl clrcTeMax.
I 3 . Oco6eHuocrr,r y[paBJreHr4t B pa3Bl{Baloq}Ixctr cucreMax.
14. KnaccuQuraqzx MareMarr4rrecKr,rx ruoAerefi AI4HitMLIaIecKI,Ix crlcreM, MoAeJILI c

cocpeAoToqeHHbrMr{ r4 pacnpeAeJreHHbrMr.r [apaMerpaMrl; cr4cTeMHbre acIIeKThl MoAeJIupoBaHLI.g

CJIOXHbIX CIICTEM.

15. flonsrr4e MlrurlMaJrrnofi uoAeJII{ cl{creMbl, tpe6oeauus r Heft.

16. Oco6eHuocrr,r fiocrpoeHr,rf, MrdHr,rMaJrbHbrx Mo.4elefi 6uonorl4rlecrl4x sneuten BTC,
6ananconrre ypaBHeHr.rx, o6que 3aKoHbI noBeAeul{fl 6nocrEcrerra.

17. fiunavLuqecKfie MoAeiru 6es ynpannenfifl; MoAenu c KpI,ITepuanbHbIM y[paBneHl{eM.
Mogema, npeAua3Harreunbre Ans aHarLI3a xon$narrHbrx cl{Tyarllafi .

18. Meroarr (fopnrupoBaHus Ar,rHaMlrtrecKlrx MoAeJIefi nepnoro r4 BToporo nopflAKa. (Dasosrtft

[oprper, ycroftuunocrb, sJreMeHTbr reopuu 6u(lypraq[ft s cucreMax BToporo [optAKa,
Tplrfeprrbre cr4cTeMbr.

19. Mero4br peAyKrIHfi rraoAeneft ETC. BpeueHHarl Llepapxl4fl B xl4Bbx cllcreMax, TeopeMa

Tuxouosa.
20. HeonpeAeJreHHocrr qeueft cI,IHTe3a BTC, ruurt HeorlpeAeJleunocrefi.

21. SxcneprHbre Merorbr (fopnruponaur,rf, Kpr,rrepllen e(ftperctraBHocrl4 FTC; rvrero.qu

HerrocpeAcrseHHoft orleHKrl; anropr.rrM MeroAa [ocJIeAoBareJIbHbIX flpeAnoqreuuft; rrleroA

pauxc,rpoBxu, roe(f (purlr4enr KoHKopAaIII4I4.

22. AnropprrM AepeBa rlerefi (fopuuponaullfi Kpl,Irepuen s(f$errusuocru BTC.
23. Oco6eHHocrlr peaJrr{3arlllr{ eKcleprnbx rrporleAyp npn cl4Hre3e qenenoft $yHriquu ETC
orlTlrMrrJrbHofi repanran, axrraruoft r4 rraccr,rBHofi Ararnocu{Kl,I- crpyKTypa qacrHrx nora:atelefi
e(p(ferrunuocrr,r.
24. Auaturr.rrrecKlre MeroAbr orrrr,rMrrJrbHoro ynpaBJIeHLIt B BTC, nprEHIrLI[ MaKcLIMyMa

llourpxruna lr ero [pr,rMeHeHLIe.

25. IucrcHrrbre MeroAbr oIITI,IMII3aIIurr, rpaAueHTHhIe Mero.{bl.

26. Oco6eHHocrI,I orIrLIMlBaIIru Synrqr,rouarlbHbrx ilapaMerpon s BTC.
27. flossrtEe o6 a,qarITLIpoBarIHoM ylrpaBneHl4u BTC.
2 8. Carvrosacrpar{Bzlroul[ecs I4 caMoopraHu3yloquect cHcreMbl'

29. lTouxwle o MeroAtx cIiHTe3a yflpaBntloq]Ix crpyKTyp TaKLIX cucreM.

30. AAantupOBaHHbIe cI{cTeMbI c MoAenblo o6rerta B KoHT}pe ynpaBJleH[t.

31. Moaenrso-o6ocuoBaHuoe a4arrrrlBHoe y[paBJIeHLre ETC B ycnoBlltx nenonnofi
un(p opuaq un o6 opranr.r3Me.



32. Moaenl{poBaH[e, u4eurn$nxarJus.vr o[Tr4Mu3arlus, KaK e4ranrrft rrpoqecc npoeKrr{poBanufr.
33. AnnaparHoe I,I trporpitMrrrnoe o6ecneqeHlre npoqecca cr.rHTe3a BTC; sneueurur CAIIP.
34. MosnropHo-KoMlblorepHhre BTC lnq AtlarHocrllKrr H yfipaBJreH]lfl cocrof,Hr,reM cucreMbr
opraHrr3Ma.

Cannocmoamentaan eaeavdumopuan Dadoma cmvdenmoe [peAycMarpr4Baer noAroroBry
AoKJIaAoB, pe(feparon, BbIIroJIHeHve lr[ArrBr4AyanbHbD( rrccJreAoBareJrbcKr.rx pa6or, noAroroBKy K

[paKTHqecK[M 3an.f,Tr.rxrr,r, upopa6orKy JreKrlr{oHuoro Marepr.raJra r.r Marepr{aJra peKoMeH.uyeuofi
JlllTeparypbr AJUI rroAroroBKn r peftruur-KoHrpoJrro r{ 9K3aMeHy.

Tepraurrca caMocrorrre.nrsofi pa6oru cryAeHToB (reurr pe$eparon):
l. Me4uIqnucKI,Ie ocHoBbI MeroAa r4 TexHLIKLI [poBeAeHrlr BbBBaHHbrx rroreHrlr,raJroB
2. Crpyr<rypnair cxeMa atrnaparHoir,,ractu npu6opa AJrs perr.rcrpaqr.ru BfI
3. llporpaurranoe o6ecueqeHr{e ans BII u fiapaMerprr Bfl-curlrana
4. 3xoo(fra;rbMocKorrrr u cuHycocKonr,rs
5. MeAuqnucKne v. Qraauuecrue ocHoBbr MeroAa oxoKapAr4orpa(fur.r
6. Annaparypa AIrs. flpoBe.{eHr{r gxoKapArEorpa(pu.recKr.rx r{ccJreAosanr.rfi, Aarqr.rKr.r Ans

exoKapAr,rorpaQuz
7. MeAurluncKr{e ocHoBbr MeroAa AorrJreporpa$uu
8. Texnu.recr[e acrreKTbr peaJrr{3arlr{r,r MeroAa AonJreporpa$uu. Pexuu HenpepbrBHoro

r.r3JryqeHr.rt

9. Texnfi.{ecr[e acrreKTbr peaJrr{3arlur,r MeroAa AonJreporpa$nra. Pexuu r.rMnyJrbcHoro
lrcnrreHrrs

1 0. Annaparyp a Errs [poBeAeHr,rs AonrepoBcKI,IX rlccJreAosaHuft
11. Meauqr{HcKrle ocHoBbr MeroAa peorpaSur
1 2. Anuaparyp a Nrs. perr,rcrparlkr r.r peorpaMM
13. Ocnonrr MeroAa PH-rvrerpnn
1 4. Annaparypa v,qarqr.rKr,r 4nr PH-vrerprau
15. Ocsonrr nyrenofi AnarHocrrrrr. Ilpr6opbl Ans peHTrenoBcroft.{naruocrr4Kr.r.
I 6. llprauqlrrbr peHrrenoecroft KoMnbrorepnoft rouorp a$nu
17. Texnra.recKr{e cpeAcrBa rounrrorepuoft rouorpa(pun. TouorpaQn 1-ro u 2-ro

NOKOJIEHIIfl.

18. TexnuqecKrae cpeAcrBa xounrrcrepnofi touorpa(fuu. Torvrorpa$rr 3-ro il 4-ro
IOKOJIEH}IS.

19. Cocran KoMrrJreKca AJrr KoMnbrorepuofi rorraorpa(fuu
20. Tonaorpa(pux ua ocuoBe rAepno-MarHr.rruoro pe3oHanca

2 1 . CrpyrcrypHar cxeMa -f,MP rorr,rorpa$a
22. Annapar <IrlcxyccrBeHHoe cepArle )
23 . Annaparbr r,rcKyccrBeHHoro xponoo6paqenur (AI4K)
24. Annapar "I4cryccrBeHuarr uoqKa" (AI4II)
25. Aunaparbr r,rcKyccreeHHofi BeHTlrJrrrI[LI JIerKI,Ix (I4Bn)
26. Annaparbr Anr raJrbBaHore panvtr.
2T.YcrpoitcrBa.qnrgJreKTpocrlrMynsqu[.[uaaunaxrorepa[I{fi .

2 8. Ycrpoft crBa AJrr eneKTpocrr{MyJrrrlt4r.r. Aunnunynbcrepan}rfl .

29. Ycrpoftcrna Ailfl, eJreKrpocruMynrqldr,r. I,lnrep(fepeHrlreparrus. Tepanur

$nyrtprpyro[IlrMr.r roKaMr.r. Srerrpocrl,IMyntqlrs 6pIonorenulraJraMlr.
3 0. SlerrpocyAopoxffi as reparvfl. 3nerrpo4e$Ir6pnnnarophl.
3 I . SnerrpoKapAlrocrr{Myn-uropbr.,{apcouna:rusa\ns..
3 2. llpurraeHeHr{e r.rn([paxpacHoro r.r3nyqeHl,It B (f usuotepanlEu.
33. Annaparbr Arlr. ynlrpa(fuoneronoft repanuu.
34. YcrpoftcrBa na3epuoft repanrn.
3 5. PenrreHoreparreBTuqecKr,re annaparbr.
36. OusvqecKrre u $usuonoruqecKrae ocHoBbr MeroAa uarurauroft crrdMyJrrqrll.
37. O6o6ueHHarr cxeMa r.r flpr.rHrlr.r[br [poerT[poBaHr,r.s MarHrrrHbD( cruMyr.flTopoB.
38. KaryurKlr Anr Marur.rrubx cruMyJrtropoB.



7. YTIEEHO-METOA}IIIE CKOE I,I IIHO OPMAIIIIOHHOE OEE CIIETIEHI,IE

AITCIII4IIJITIHhI
a) ocHoBHaff Jrrrreparypa!

1) llaxaprron f.H. EraorrleAr{rlr4HcKrur r{HxeHepr4f,: upo6reuu H rrepcneKrneH / f.H.
llaxaprron: Vqe6. noco6ue. - CII6.: Ilorutexuzrca,2}Il. - 232 c.: laIr. (3EC
<KoucylrraHr cryAeHrD)

2) Bsaul,roAefi crBr.re gJreKTpoMarHlrrHbx norefi c 6uoo6texraMl,I. KoHcuexr nerIluft
[Snerrponnrrfi pecypc] : yre6uoe noco6ue /1.L. Jlo6on - M. : Zsl;arenncxIlft Aou
M3I4, 2011 (3EC <Koucylrranr cryAeura))

3) Ferylr II.LI. EuorraexaHlrrrecKoe MoAeJrrapoBaHlle o6reKros npore3ldpoBanils; yue6noe
noco6ue ln.V. Beryn. - CII6.: flolurexnurca,2}ll. - 464 c.: I4rI. (3BC <KoHcylrraur
cry.ueura>)

6) aono.rrnrrreJrbHafl Jrrrreparypa:
1) MeroArr orrrt4Mr,Baqr.rr4 B rrptrKJralHbrx 3aAaqax. [3nexrponnrui pecypc] / Crpyueuron

B. 14. - M. : COJIOH-IIPECC, 2009. (3EC <Koucymaur cryAeHra>)
2) Opnon IO.H. IlpoerrupoBrurue MeArur{HcKI{x IBMepLIreJIbHbx upeo6pasosareneft :

y.re6.noco6r.re. -H.2: I4srrtepHrerbHbre [peo6pa:onarer[ 3neKTpurIecKI,IX noleft xI,IBoro
(6uoe;rexrp[qecKue gJreKTpoAbr) arrs luana3oHa xpaftue H]I3Kr.Ix LI HLI3KI,Ix qacror / IO.H.
Opnon. - M. : I,IsA-no MfTy uvr. H.3. Bayr.raua, 2011 (3EC <KoucylrraHr cryAeHrD)

3) MareuarnqecKat crarr4crr4Ka n,lreAuro-6uoJlorl4qecKux I,IccneAoBaHLItx c

rrpr4MeneHlreM rarera Statistica. - M. : |SOTAP-Me.Alrra,2013. - 384 c. : zn. (3EC

<Koucyruraur cry.ueuro)
4) Teopur aBToMarr{rrecKoro ylpaBJreH}Is..T.2. MuoroltepHble, HeJII,IHefinrte,

onrr.rMaJrbHbre Lr aAarrr.rBHbre clrcreMbl [Snerrpouulrfi pecypc] / K ]I M A. fI. - 2'e us4,,

rcrp. r{ Aorr. - M. : OI43MATJMT,2007. (9EC <KoucylnraHr cryAeHra))
5) Buonorus. B 3 r. Tou 2 [Snertpollunfi pecypc] / A. Teftnop, H. fpuu, Y. Ctayr ; no4

pe.4. P. Conepa; nep. 3-ro anu. u3A. - 7-eusr,. (el.)'- M. : BI'IHOM,2015 (3EC
<Koucynrranr cry4enro)

6) ,{nnav}rqecKlre clrcreMbr lr MoAenlr s 6laororl4u [3nentpouurrfi pecypc] / Bpatycr A.C.,
Hosoxrron A.C., flnaronos A.II. - M. : <DI43MATJII4T,2009 (3EC <<Koncynrraut

cry4eura>)

n) nepuo,q[qecnrre rr3AaHrrff :
1) Xypnar <MeAurluscKaff rexHI{Ka)
2) Xypuar <BuoueAIaqvtncKas. paAI,IoeneKrpoHI'IKa)

3) Xypuan <<EzorexHoJlorut)
4) Xypuar <<Becruur HoBbrx MeAuIII,IHcKIIx rexnonorprft>

r) unrepuer-pecypcbr:
1. Cafir uu(popMarlnouHoft noAlepxKrr cryAeHron 6raorexruuecKoro npoSunr
http://ilab.xmedtest.net t'

2. Xypna-rr <MeAuIIuncKat rexHlnu - http ://www.mtj ournal'nl
3. Xypuan <EuorueAuqr,rucKrur pa,ur,rooJreKrpoHl{Ka) - http:/iwww.radiotec.nl
4. Xypuan <Bzotexnorlorut) - http :/www. geneti ka.nr/j opmal/

8. MATEPIIAJIbHO.TEXHI{IIECKOE OFECIIEIIEHTIE
nlrcqu[JITIHbI

1. Mynrrurvre4uftuaf,rfipoeKTop.
2. MynsrunreAuftnrte rrpe3eHTaIIuLI K JIeKTIUoHHIIM 3aHtrI4tM.

3. Konannert MeAlIIIrIHcrIax npu6opon.
4. Kounlerr r,r3MeprrreJrbuoro o6opylonanux (urvrepl{TeJlb collporuBJlenur)



Pa6oqas [porpaMMa Aprcqu[Jrr.rHbr cocraBJreua B coorBercrB]rn c
rlo HarIpaBJIeHlIro 12.03.04 <Buorexuutrecxrre crrcreMhr r4 TexnoJrorr4r,r)

rpe6oeauuxnau O|OC BO
(rnanu$nxaqur (creueun)

< 6axananp >) u npo SnJrro noArorosKu (EIEoMeArrrlr.rHcKar r4H]r(eHe puj>> .

Pa6o.ryro rpolpaMMy cocraBr,rJr AorIeHr rcaQ. E3CT r{rapr<on K.B.

Peqeugern (npe4cranntenr pa6oro4arelx) fret eprzameun J€ppa4ooxpaaearz-e- n'48O

.. -5-og< Koae-Vndr-rzcre.7? orT77'et7A /u77O
(uecro pa6orrr, .{oJrxHocrb, (DHO, lo.unucr)

7.6-keakupa-

flporparvrrvra paccMorpenavt o4o6peua Ha 3aceAaHnu raSe4prr F3CT
Ilpororor Jtl! 8 or 16.04.2015 rorc
3ane4yrorqprfi xaOe,qpofi JI.T. Cyurrona

noailucr)
Pa6o.rar rporprrMMa paccMorpeua r4

HarptrBrreHus 12.03 .0 4
o4o6peua Ha 3aceAaHzu yle6uo-Mero,4urrecKoft KoMr.rccril.t

flpororon Ns 8 or 16.04.2015
llpe4ce4areJrb KoMr,rcclru JI.T. Cyurr<ona

(ol4o, no,unucr)


